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The s ignif icance of t h e  c r e a t i o n  and use of micro 
environments by r a i n f e d  farmers can be understood 
a g a i n s t  the background of f i ve  major changes i n  
understanding of a g r i q u l t u r a l  and r u r a l  develapment. 
. 1. Sustainable l ive l ihoods  ' 
Increas ingly ,  thinking abbut ag r i cu l tu re  puts 
people f i r s t .  Concerns about the  env i ronmnt  and 
a b ~ u t  people have l e d  t o  the  concept of sus t a inab le  
l ivel ihoods .  Given the l a rge  increases  i n  r u r a l  
populations which can h an t i c ipa t ed ,  a high 
p r i o r i t y ,  e s p e c i a l l y  i n  ra in fed  a r eas ,  i s  t o  generate  
more l ivel ihoods  t h a t  a re  sus t a inab le  and adequate 
s o  t h a t  more people can be enabled t o  f i nd  t h e i r  
l i v i n g  i n  r u r a l  a reas .  Increas ingly ,  a lso ,  
sus ta inable  l ive l ihoods  a r e  recognised a s  o f t en  
requir ing a  d i v e r s i t y  of household a c t i v i t i e s  and 
en t e rp r i s e s .  A c o n t r a s t  can be drawn here between 
s t r a t e g i e s  which a r e  I' hedgehog" and " fox" This 
follows from the Greek proverb " the  fox has many 
ideas  bu t  the  hedgehog has one b i g  idea" , Rural  
peoples '  l i ve l ihoods  can be seen a s  e i t h e r  those 
of "hedgehogst1 which have only one major source of 
support and those of "foxestt which a r e  much more 
d i v e r s i f i e d ,  w i th  d i f f e r e n t  a c t i v i t i e s  undertaken 
- up b y  d i f f e r e n t  members of the  househo lda t  d i f f e r e n t  
times of the year  and i n  d i f f e r e n t  places. 
Opsortunit ies  f o r  sus ta inable  l ivel ihoods  may 
the  ref  ore be sought through d ivers i fy ing  environments 
and oppor tuni t ies .  
2. Who ;.roduiuaes and who can c o ~ n d  food 
i n  the  1'360s ~ l l e  rnain p r i o r i t y  was seen a s  
p r o a u c i n ~  more foougrains. The p r i o r i t y  now is  
much more t o  enable those ;.:i.th inadequate 
livelihood:, t o  produce more themselves or- t o  ga in  
incomes ; ~ h i c h  enable then t o  buy adequate food. 
T h i s  125s d i r e c t e d  a t t en t ion  towards more d i f f i c u l t  
areas and problerrls than those of the  e a r l i e r  green 
revolut ion.  The balance of p r i o r i t y  i n  production . 
has thus s h i f t e 6  i n  many coun t r i e s ,  a s  i n  Ind ia ,  t o  
ra in fed  a reas .  
From simple commodity approaches t o  complex systems 
h e  e a r l i e r  approaches of the green revo lu t ion  
tended towards mono cropping and uniformity. 'The 
t r end  now, e s p e c i a l l y  with r a in fed  farming, i s  
towards complicating farming systems in  t e r m s  of 
the d i v e r s i t y  of crops and the  complexity of t h e i r  
b io log ica l  i n t e r - r e l a t i o n s  . This has pointed 
towards in tercropping,  s e r i a l  cropping, agro 
f o r e s t r y  of v r ious  types, .and the  in t roduct ion 
of a wider v a r i e t y  of planat ma te r i a l  including 
trees and crops  o ther  than the main foodgrains. 
4, .icEzqionai s p e c i a l i s a t i o n  
Coxparative advantage i n  food product ion t ends  
t o  l i e  mlirily w i tn  green revo lu t ion  areas.  I t  i s  
a reasonable working hypothesis t h a t  the f u t u r e  
cornpara--ive advantage of man2? r a i n f e d  areas w i l l  l i e  . 
w i t h  thz , r c a~c? t i on  and marketing G£ other  c rops ,  
iarmers v i l l  s t i l l  wish t o  grow most of t h e i r  food, 
uut may ~ l s o  s f ~ i f  t &way from r e l i a n c e  on growing 
foodgrains t o  e a r n  t h e i r  cash incoms, and w i l l  instead 
rely bn c t h ~ r  e n t e r p r i s e s ,  s l ; r i cu l tu ra l  and Aon- 
a g r i c u l t u r a l  f o r  t h e i r  cash incomss. 
Rural people ' s knodledge and experiments 
inc reas ing ly ,  it has been recognised that 
- farmers a r e  e x p c r i m n t e r s .  For many rainfed farm& 
each new seFson requ i res  a  new combination oe 
a c t i v i t i e s .  Nhat i s  p lan ted  depencis on when the rains 
come and on v a r i a b l e  household and economic condi t ions ,  
30 two seasons a r z  a l i k e .  I n  add i t i on ,  farmers are 
o f t en  e n t h u s i a s t i c  a t  t r y ing  o u t  new gene t i c  material 
on a small s c a l e ,  Uot only a r e  they  e x p e r i m n t e r s ;  
they cannot afford n o t  t o  experiment. 
Three - types of a ~ r i c r z l t u r e  
Th2 s ign i f i cance  of these changes of view is sharpened 
by a c l a s s i f i c a t i o n  of systems of a g r i c u l t u r e  i n t o  three: 
t h e  i n d u s t r i a i  a i j r i cu l t u r e  of t he  rich world and of 
2 l a n t a  t i o n  enclaves  s lsewhere; the green  revolut ion  
* 
' a g r i c u l t u r e  of l a r g e  i r r i g a t e d  a r e a s  i n  tne d e l t a s  and 4 
p l a i n s  of Asia and i n  some rainfed. a r e a s  with adequate 
r a i n f a l l ;  and the " th i rd"  a g r i c u l t u r e  - of ra in fed  
h in t2 r l anas ,  wetlands,  h i l l s ,  ana o t h e r  5i4'i- , , i cu l t  o r  
f r a g i l e  a reas  i nc lud in s ,  f o r  exam2le, most of t h e  Deccan 
p l a t s a u .  l'he assumption t o  d a t ~  has been t h a t  the  
a p ~ r o a c h e  s a n u  methods of a g r i c u l t u r a l  research  and 
u t e n s i o n  whicn have worksd q i t e  we l l  f o r  i n d u s t r i a l  
and green ri=volution rl,riculture would a l s o  work f o r  the  
t h i r d ,  l a rgz ly  r a in f ed ,  ag r i cu l t u r e .  However, it i s  now 
r-cognise i i  t h a t  most of ti12 tec~lnology generated by normal 
z ~ r i c u l t u r a l  r csea rch  i s  unsui tablc  f o r  adoption by 
r a l  nfed f a r m r s  . i 'heir  col?ditions A r e  t y p i c a l l y  complex, 
d i7 - e r s e ,  and r i s k  prone. Thsy o f t e n  t r y  t o  reduce r i s k  
by diverz i fy ing  an; f u r t h e r  complicat ing t h e i r  farming 
s y s  -.ms and c i~d ing  t o  t h e  number of e n t e r p r i s e s  and 
sou rce s c i  f osd 2nd income. :/hereas the t r a d i t i o n a l  
' I t 1  s n s f e r  of t6chnology1' (YOT) approach generates  a simple 
package t o  be t r ans f s r rec l  t o  a  uniform and con t ro l l ed  
env ironmcnt, c h z i r  Zl;i (corrplax, d i v e r s s ,  and r i s k  prone) 
a g r i c u l t u r e  r ~ q u i r k s  - d i f f e r e n t  approach. 
The Po ten t i a l  of CLR Agriculture ' 
The working hypothesis  i s  t h a t  i n d u s t r i a l  a g r i c u l t u r e  
i s  producing f a r  more than can be sus ta ined  i n  t he  long 
t e r m ,  anu t h a t  green revolut ion a g r i c u l t u r e  is  c l o s e  t o  i t s  
sus t a inab le  maximum production, I n  con t r a s t ,  CSR a g r i c u l t u r e  
i s  ~ r o d u c i n g  f a r  l e s s  than i t s  p o t e n t i a l .  The v a l u t  of 
production per  hec ta re  i n  CLR a g r i c u l t u r e  i s  i n e v i t a b l y  less 
than i n  i n d u s t r i a l  o r  green revo lu t ion  ag r i cu l tu re .  This 
has tended t o  obscure i t s  high p o t e n t i a l  I..roduction compared 
w i t h  cu r r en t  production,  and l inked w i t h  t h i s  i t s  p o t e n t i a l  
f o r  generating and sus t a in ing  many more l ive l ihoods .  
This p o t e n t i a l  paradoxical ly  p a r t l y  r e s u l t s  from i t s  
c u r r e n t  degraded condi t ion,  and from the  lack of pe renn ia l s  
where defores ta t ion  has taken p lace .  Real is ing the  p o t e n t i a l  
can be approached through considering th ree  sets of measures : 
1. illternat& landuse systems 
Some of these  a r e  described i n  . the  cRILA mcnograph 
Alternate Landuse Syste~ns f o r  Urylands of Ind i a  ( ~ i n g h  
e t  a l ,  2987) .  They include a l l e y  cropping, l e y  farming, 
pas ture  management, t r e e  farming i n  drylands,  s i l v i -  
p a s t o r a l  management system, 2nd ag ro -ho r t i cu l tu ra l  
system. I t  i s  notable t h a t  these  incorporate  g r a s s e s  
and t r e e s  i n  tins farming systems, d ive r s i fy ing  away 
from cereill crops, tiLthoigh those nay bs included. 
The basket  i n s t e a d  of -package . . 
- 
T'neapproach her2 i s  t o  p r e s e n t  farrrers w i t h  a  
v i d e r  range of choice of gene t i c  mater ia l ,  bo th  of '  
crops which are already being grown, and e s p e c i a l l y  
of new p l a n t s  .- 'These may inc lude multi-purpose trees, 
fodder yrasscs ,  v ining plants, cover crops, vegetables ,  
roo t  crops, and v a r i o u s  o ther  "minor" crops. .i'armers 
can then cnoose frorn the basket  ins tead  of having t o  ' 
adopt a package, . T h i s  elihance~c t h e i r  capac i ty  to 
adapt to and e x p l o i t  va r iab le  and unprzdic table  ' 
condit ions.  I-t a l s o ,  tnrough perennia ls ,  enab le s  
them t o  Su i ld  uk s t ab l e  s tocks  of value,  no tab ly  
i n  t rees. ,  which can be cashed o r  otherwise used 
a t  bad times, 
3 .  K d v ~ r s a l s  of normal views 
Toye the r, these  three approaches revers-e and 
change much of the  normal model of t r a n s f e r  of 
technology. The term "Farmcr F i r s t "  has been used 
t o  describe the  complementary model of a g r i c u l t u r a l  
research and extension which i s  implied. Some of 
the elements i n  these  revers  1s and s h i f t s  are a s  
. I -c?l lows : 
i. from simblifyl i ig and s t a n d a r d i s i i i ~  t8 
complicating and d ive r s i fy ing  i n  order  t o  
achieve more sus ta inable  l ive l ihoods  
ii. emphasisincj s tocks  of wea l th ,  (animals ,  t r e e s  
e t c )  a s  w e l l  a s  flows (of  annual c rops  and 
food) 
iii. from major emphasis on' foodgra ins  t o  more 
embhasis on othI2r c rops  
i v ,  from e x t s c s i o n  of 5 ~ a c k 2 2 ~  of I , rac t iccs  
t~ ~i b3 SIC .-z of ch3ice i 
v, from s o i l  znd w d c ~ - r  conservaciori t o  s o i l ,  
water  ,nu n u t r i t n t  concc n t r - t ior i  i n  l o c a l i s e d  
p a t c h e s ,  a s  p r a c t i c e d  b y  farmers 
/ 
v i .  from w a t z r  h s r v e s t i n s  i i n  t anks  t o  paying more 
a t t e n t i o n  t o  thz micro l e v e l  of very smal l  
catchments f o r  i n d i v i d u a l  p l 3 n t s  o r  clumps of 
p l  n t s  
v b i .  from i r r i g a t i o n  t o  na la  t r a i n i n g  and t h e  use 
of r i n f a l l  runoff 
v i i i .  from t h e  z x p l o i t a t i o n  of n z t u r a l  f l a t  p l a n e s  
and f i e l d s  t o  thd c r e a t i o n  and e x p l o i t a t i o n  of 
a r t i f i c i a l  micro environments 
I t  i s  w i t h  t h i s  l a s t  t h a t  a s u r p r i s i n ,  number of the  
o p p o r t u n i t i e s  i n d i c a t e d  b y  farmers ' c u r r e n t  t ~ n d e n c i e s  
and p r a c t i c e s  appear  t o  l i e .  
klicro - envi ronm n , t s  
A 1 1  farming can bc seen a s  a modif ica t ion  of t h e  
environment i n  o r d e r  t o  supkor t  l i v t l i h o o d s .  I n  p r a c t i c e ,  
many farmzrs i ~ r o g r e s s i v c l y  modify environments over  quice  
long pdr iods  - throuy;, e a r t n  moving, through manuring, 
through p l a n t i n g  perennials, through channel l ing  w a t e r ,  
through s o i l  amendm~nts,  and s o  on. l 'hese p rogress ive  
sequences c o n t r z s t  w i t h  tne  one-of f  naturc? of most 
governir~ent s o i l  conserva t i 0 1 1  works. 7armers wi th  secure  
r i g h t s  i n  g r a c t i c e  of t - n  take a  ' long view an5 g r a d u a l l y  
develop micro invironm?nts  tnrough success ive  i n t e r v e n t i o n s .  
These micro environments take many d i f f e r e n t  f orfns: 
- many forms of agroforestr; : ,  wh.ich have been 
considered i n  t h i s  workshop-cum-seminar on A l t e r n a t e  
Land Use Systems i n  Lryland ixgricul ture  
- patches l i k e  old 2nclosures  f o r  l i v e s t o c k  which 
have gooc: r i u t r i ~ n ~ s ,  ; , reas  of i n t e r n 3 1  d ra inage  
o r  f lood r t c c s s i o n ,  a r e a s  w i t h  l o c a l l y  decper  
s o i l  o r  ~ c t t c r  numi -n tc  OR which crops can be 
grown, p i a c e s  which 3r-L s h c l t e r s d   ith her from - 
t h ~  sun o r  t h e  wind o r  bo th ,  ana  a reas  wherz 
water  ana n u t r i ~ n t s  c o l l s c t  n a t u r a l l ,  o r  can  
bi: msde t o  c o l l e c t  
- s t r i p s ,  e i t h e r  r i v c r i n ~ a ,  rJr a l o n j  t h s  edges of 
na las  o r  road s i d e s ,  heciges, ; I ~ G  the  i i k e  
- woods cncl o t h e r  concen t ra t ions  of ~ x r ~ n n i a l s  
w i t n  mul t ip l?  canopies, shade,  and s h c l t e r  
- hom~ , in6  k i t c n e n  g a r d ~ n s  which t y p i c a l l y  c o n t a i n  
a wide r;ngc of v ~ g e t s b i e s  snc ,  otfier idlants 
7 
'ihzse s r e  zxamplc s of s , ec ia l i scu  phys ica l  and 
b io lo , - i ca l  niches which occur n s t u r a l l y  q r  whic'n' can be 
and 5re crc-ited. i1hey complicate ancl d i v ~ r s i f y  farming , , 
syscern, an6 o f t e n  dnhir,c+: thG s t a b i l i t y  and s u s t a i n a b i L i t g  
of l i v e l i h o o a s  ay i n c r s a s i n g  product ion  and reducing r l s k .  
i'he thzvcs. of t h i s  paper cat1 bi i l l u s t r a t e d  by s l i d e s .  
The s u b j L c t s  covarc5 oy -ch:sl; i n c l u d s  t h ~  follobling: 
- tnc  f l z t  fi.,ld,c; of IC.TS;'IT, s p e c i a l l y  l c v e l l e d  
arid u n i f o r  .I .co ~ s s i s t  a g r i c u l t u r a l  r e sea rch  of 
a c o n v e l ~ t i o ~ ~ l  t 2 2  ,- c o ! n p ~ r ~ d  w i t n  tl12 inzss i n ~ s s  
of a p i g  v ~ a i l o ; ~  oucsid: a v i l l l g e  
- l e v z l  < i L l d s  i r i  the form 2 ;  r c g u l s r  yl-.,nes chosen 
it'l ;i ~ ; l t ~ - r ~ l l e d  F G ~  thr=  dcn~oris t r-  t i c n  of con tour  
ploughinL 2nd L;L p l ~ n t i n g  of khus g r a s s  
- small  ~ u l l i - ; l  on i r r ~ g a l z r  u n d u l a t i n s  land where 
con-tour plougnin3 is  u i f f i c u l t ,  ;na whkre a t t k m p t s  
t o  plough z c r o s s  ch, contour  chznnel w z L t t r  i n t o  
the smzl? g u l l i ~ s  zna ,:g:rzv;tc ~ r o s i o n  
- thd 2 r c s i o n  c:lusea by such ploughing ns a result 
of s o i l  c o n s i r v : i t i ~ n  i r ~ t ~ r v d n t i o n s  
- tile c o n t r s s  t of,  indigcfious. teciznology which u s e s  
rocks L C  -t;le low po in t s  of f i e l d s  to t r a p  s i l t  2nd 
b u i l d  up '  th .2 '  f i c l d  cinG fertility 
. . 
, , 
- a rozclw~y J U S C  o f f  the: COritour USLG t o  t ~ k e  o f f  
excess raiir  szclter, 3s pert of indigenous tschnology 
- th?  expzri2ncc of w c t r r  hsrvsss.ting t ~ c h n o l o g y .  a t  
1;-:tenga . i n  Burkina L'&O i n  , ~ d s t  Africa:; Zki'is i s  
' a ~ i  -&xa,w l e  w h c  outside i n k  r v ~ ~ t i o n  t o  bu i ld  
c ~ t h  bunGs f .->iled c o n s i s t e n t l y ,  ~ l t n o u g h  farmzrs  
would m=l.;z t i ~ c  bunds by hand i f  tl-icy werL p ~ i d  t o  
do s o . .  -ven tue l ly  sn i ~ d i g e n o u s  tzchnolog-y u s i n g  
rocks zr,d smal l  p i t 3  iiuq f o r  i n d i v i d u ~ ~  c1;lmps of 
crop wr:s ~ ~ d a p t e d  an& f u r t h e r  dev~. lopzd ?.nd t h e n  
widely sprl;;.cd through the  s c t i v i t i ~ s  of a v o l u n t ~ r y  
agency workin2 wi th  gov~rn.ment.  The l e s son  from t h i s  
ex-?mple , - is  the imgort.2nce of working wi th  f a r m s r s  
on t h e i r  'own p r i o r i t i e s  t o  develop technologic  s', which 
f i t  t h e i r  needs,  ratizer t h a n  . t ry ing  t o  impose 
t . ~ ~ h n o l o g i ~ s  from cuts idc .  
- examples from d th iop ia  where d ros ion  i n  g u l l i e s  
. i s  e x p l o i t e d  by f ~ r t m r s  who b u i l d  u s  g u l l y  f i e l d s  
by making rock b a r r i c r s  which they  r a i s z  y e a r  by 
year  t o  t r a p  more 2nd more s i l t .  Some of t h s s e  
g u l l y  f i e l d s  Ere dug i n  a t  LhL side and grow 
sorghum, whi le  o t h e r s  ,2re l e f t  w i th  the  g u l l y  s i d e  
s tanding t o  provide protected e n v i r o n m n t s  i n  
which c o f f e e ,  c h a t  (2  n s r c o t i c )  , papaya and o t h e r  
high value c rops  a r s  grown, al though t h e  r z i n f a l l  
i e  of the  o r d e r  of 700 - 800 m i l l i m s t r ? ~  on ly  
- complex m u l t i  t i e r  systems of c u l t i v - t i o n  n a a r  
itoaclikan-sl, Tamil lu'adu, w i t h  jack  f r u i t  t r e e s ,  
a vining c u c u r b i t ,  and c o f f e e  growing underneath  
- y r o t e d t i o n  through stone w s l l i n g  togc thc r  w i t h  
f r e e  seeding i n  Gulb-irga G i s  t r i c t ,  Karnataka,  
(undertaken w i t h  the supgor t  of l*IYK&.di, a 
voluntary  agency) leading t o  r a p i d  and d i v e r s e  
g e n ~ r a t i o n  of spec ies  and vegetcltion 
- nala  t r 7 i h i n g  undert3ken aga in  i n  Gulbarga 
D i s t r d c t ,  w i t h  t h e  c r e a t i o n  of paddy f i e l d s  i n  
n d l s  through t rzpging  s i l t  w i t h  rock w a l l s ,  
The rock w a l l s  ana s i l t  f i e l d s  czn be 
p r o g r e s s i v e l y  b u i l t  up o v i r  t h ~  yezrs ,  as  i n  
the  L t h i o p i l n  p r  - c t i c k .  
Concluding qu 
- 
e s t i o n s  
The ques t ions  r 2 i s c d  by  t h i s  , z n l l y s i s  and t h c s e  
examplcs includa the  fol lowing : 
1. Hzve micro environments 2nd t h d i r  c r e z t i o n  and 
.exploitation t,nded t o  Se overlooked by a g r i c u l t u r a l  
sc iencc  and tx tcns ion?  
2. ,:re 'thky more s i g n i f i c a n t  f o r  sus t . l inable  l i v e l i h o ~ d s  
b o t h  c u r r z n t l y  and i n  p o t c n t i z l  than  h.is been 
r c a l i s e d ?  
3 .  Arc many of t h e  normal technologies sought t o  be 
t r*ans fe r rcd  t o  f2rmcrs i n  r ? . i n f ~ d  a r e a s  i n a p p r o p r i a t e  
bec-!usz t h t y  do n o t  f i t  o r  e x p l o i t  t h e i r  d i v e r s e  
' 
condi t ions ,  ' e s p e c i a l l y  t h d i r  micro environmental  
n iches?  
4 .  A r d  many of t h e  s o i l  consdrvat ion  messures of 
governwnt  inappropr ic t e  becnuse they  do n o t  seek 
t o  develop micro environments o r  seek  t o  do s o  
i n  ways which farmers  f i n d  d i f f i c u l t  t o  mainta in?  
(why is  it t h a t  governwnt  programmes s o  f r e q u e n t l y  
introducz e z r t h  bunds, w h e r ~ a s  r a i n f e d  farmzrs  i n  
d i f f e r e n t  p a r t s  of the  world nppezr  n o r m l l y  t o  
p r s f e r  t o  use rocks?)  
5. I f  the p o t e n t i a l s  from the c r e a t i o n  and use of 
micro enviroriments a r e  indeed c o n s i d e r ~ b l e ,  what 
changes a r e  r e ~ u i r e d  i n  3 g r i c u l t u r a l  r e sea rch  and 
extens ion?  I n  p a r t i c u l z r ,  i s  it poss ib le  t o  s h i f t  
from a  t r a n s f e r  of technology ap;2ro.lch i n  which 
pacltages 3r2 , resen ted  t o  f - rmers ,  t o  a  Fclrmer F i r s t  
appro3ck1 i n  1ihic:l f a r m r s  ' oT,1r, (ana lys is  and demands 
l e z d  t o  se._;rch 'by ex t sns ion  s t ~ ! f f  and s c i e n t i s t s  f o r  
g e n e t i c  m;-:terial and p r a c t i c e s  whicn f a r m r s  w i l l  f i n d  
u s e f u l ?  
'The i m ;  l i c a t i o n s  of ~ o s i t i v e  2nsb;ers t o  t h e s e  q u e s t i o n s  
a r e  major, bow of them have been discussel!  i n  t h e  book 
. k'armer F i r s t  (~harnbzrs  s t  a 1  1989). dxperience w i t h  farmr- 
L- f i r s t  approzches has  a l r e a d y  been gained.  it remains t o  be 
seen  how widely t h ~ s e  approzches can be spread. and adopted 
h r i t r~ in  norm21 government bureaucrac ies .  ~t p r e s e n t  NGOs- 
w i t h  t h s i r  g r e a t e r  f l e x i b i l i t y  f i n d  it e a s i e r  t o  a c t  i n  t h i s  
new mode. Often, though, they l a c k  a g r i c u l t u r a l  e x p e r t i s e .  
Perhaps one of t h e  g r e a t e s t  cha l l enges  of the  n e x t  few years  
i s  t o  evolve approachi3s i n  whicn NCOs  and government w ~ r k  
tog3 t h e r ,  complementing one another  w i t h  t h e i r  r e s p e c t i v e  
s t r e n g t h s .  
I; f i n a l  p r i o r i t y  would agpear t o  be f u r t h e r  i n v e s t i g a -  
t i o n  of micro environments and a  b e t t e r  understanding of 
c o n d i t i o n s  i n  which farmers  develop them, and can be helped 
t o  develop t h e m .  Such i n v e s t i g a t i o n  may p o i n t  t o  s e c u r i t y  
of t enure  a s  a  c r u c i a l  r econd i t ion  for farmers t a k i n g  t h e  
l o n g  view and be ing  preyared t o  i n v e s t  t h e i r  labour  i n  
p r o c e s s e s  with long g e s t a t i o n  p e r i o d s .  Populat ion d e n s i t y ,  
2nd labour  a v a i l a b i l i t y ,  may a l s o  be key v a r i a b l e s .  AS' i n  
t h e  Yatenga example, i c  may be ,only w i t h  a  c e r t a i n  po&,ulat ion 
d e n s i t y  t h a t  farmers  w i l l  undertake he3vy p h y s i c a l  work which 
has long tzrm gayof f  s. 
Investigating micro environments m a y  not  f i t  t h e  normal . 
preoccupat ions  of any one d i s c i p l i n e .  For t h a t  reason it 
may cont inue  t o  be neglec ted  excep t  by f-3rrikrs themselves,  
The most a2propr ia t e  supgor t  from the governrent a g e n c i e s  
and i3GOs may b;;l t o  a s s i s t  f-lrmers4 own a n a l y s i s  and 
expzrimentat ion,  and t h e  l a t e r a l  t r a n s f e r ,  farmer-to-farmer,  
of technology. i41uch of thz s o l u t i o n  must l i e  w i t h  the  
farrrers ,  bu t  ou- ts iders  do have key r o l e s .  They are those  of 
c a t a l y s t s  an6 c o n s u l t 3 n t s 8  and of s e a r c h e r s  f o r  and suppliers 
of germplasm p r e c t i c e s ,  p r i n c i p l e s  and i d e a s  which farrrers 
can use, and of f a c i l i t s t o r s  V J ~ G  ne lp  f a r w r s  l e a r n  f o r  
themselves ~116. frorn s a c h  other .  
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